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BA3O0BI BH3HAYUEHHSA OMEPALIMHOI CACTEMH IITY4HOrO 
TATEJIEKTY: MOHATTA “O0-TYMKA” i “OO-EMOULT”’ 


The article concerns the concept of “Artificial General Intelligence” (AGJD) and in particular the issue of 
basic definitions. The article proposed definitions of the concepts: “AI-Thought” and “AI-Emotion”. These 
definitions are based on the author’s definitions of "Artificial Intelligence — Individual Type" and “Artificial 
Intelligence — Collective Type” (“swarm”) were introduced before. The goal of the definitions is to be used in 
the modelling of AI-OS (Artificial Intelligence Operating System). As seen together the set of formulated 
definitions allow to model AI-OS for productive use. A distinctive feature of presented definitions is that they, if 
compared with known ones, allow the simulation and design using known methods and approaches. 
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CraTTa cTocyeTbca KOHIenmi «mITyyHoro 3arabHoro inTeseKTy» (AGI — Artificial General 
Intelligence) i, 30kpema, IMTaHHA po OCHOBHI ii BU3HAadeHHA. Y cTaTT] 3alpOMOHOBaHO BU3HaYeHHA MOHAT: 
«LI-Tymxa» ta «LW-Emouia» (npedixe «LI» - «ltyanitt inrenexm) Bu3Ha4ae, WO HayaHi BH3HadeHHA 
BIJHOCATBCA TIJIBKH JO 3alIpOMOHOBaHOIO aBTOPOM MOJfelli, 1 He MalOTb HIAKOTO BIAHOWCHHA JO onmucy 
JHOJICbKOrO MO3Ky Ta Horo MCHXi4HHX Mpouecis). Li BusHayeHHA Oa3sylOTbCaA Ha ABTOPCbKUX BH3HAYCHHAX 
«LtyaHuti inTeseKT - iHqMBiqyaibHni Tun» ta «LtyaHuti inTeeKT - KONeKTHBHHM THID, AKI Oyu 
3alpOnoHoOBaHi paHimte. MeToro Bu3Ha4eHb € 1X BHKOPHCTaHHA pH MoyemoBaHHi AI-OS («OnepaiitHoi 
CHCTeMM WTy4HorO 1HTeNeKTy»). IIpu cnibHOMy po3ruiayql Hadip ccbopMyIbOBaHHX BH3HAYeHb WO3BOIAE 
MoyemropaTu AI-OS ya mpoxyKTHBHOrO BUKOpHcTaHHA. BiqMiHHOIO PHCOIO MpesCTaBJICEHHX BH3HA4eHb € 
Te, WJO BOHM, B MOpiBHAHHI 3 BINOMMMH (OPMYJIOBaHHAMH, O3BOJIMIOTh MOJCJIOBaTH Ta MIpoeKTyBaTH 
onlepalliiHy CHCTeMy WITYYHOTO IHTeJIEKTY, BAKOPHCTOBYIOYH BIAOMi MeTOAM Ta MiXoaH. 

Kanro4yosi copa: LL tyannit inteeKT; BU3Ha4eHHA; JYMKa; EMOLIA; OllepalliiHa CucTema. 


Introduction 

Despite more a half a century of research in the field of Artificial Intelligence and a 
much longer history of psychology to date, there is no universally recognized definition of 
the concept of "intelligence". The matter is complicated by the fact that scientists, 
engineers and programmers for the organization of works on the development of artificial 
intelligence can only accept those definitions that contain concepts and mechanisms that 
can be modeled within reasonable economic and time constraints. 

The author proposed before the definitions of “AI-Individual Type” and “AI-Collective 
Type” [1]. This article with the definitions of “Al-Thought” and “AI-Emotion” continues to 
build a system of definitions for the development of an Artificial Intelligence Operating 
System within the framework of the concept “Artificial General Intelligence” (AGI). 

Problem 

The current task of developing an Artificial Intelligence Operating System requires 
new definitions of main concepts that could be used as a basis for technical specifications. 
At the same time, the modeling of these specifications should be implemented mostly on 
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the basis of the existing scientific and technical achievements. The definitions of “AI- 
Individual Type” and “AI-Collective Type” should be supplemented by with the concepts 
of “AJ-Thought” and “AI-Emotion” and further with some others to make the glossary for 
AJ-OS development. 

Current state analysis 

In Oxford Dictionary [2] we can see the definition of thought: 

Thought (noun): 
An idea or opinion produced by thinking, or occurring suddenly in the mind. 
“one's thoughts” - one's mind or attention. 
An act of considering or remembering someone or something. 
usually “thought of” - an intention, hope, or idea of doing or receiving something. 
“thought” (dated as adverb) - to a small extent; somewhat (ex.: ”those of us who work 
at home may find our hands a thought freer”’. 
6. The action or process of thinking. 
7. The formation of opinions, especially as a philosophy or system of ideas, or the 
opinions so formed. 
Careful consideration or attention. 
9. Concern for another's well-being or convenience (ex.: "he is carrying on the life of a 

single man, with no thought for me”. 

Academician, Mrs. Natalia Bekhtereva, Russian famous neuroscientist 
and psychologist, in her book “The magic of the brain and the labyrinth of life” wrote that 
“she cannot define the thought” [3]. 

The author does not concern the human brain features but is interested to have the 
definitions of “Al-Thought” and “AI-Emotion” that can be used in real constructive 
software development. Just now the author has no information about the definitions of the 
concepts “thought” and “emotion” to fit this goal. 

Goal 

In the article the definitions of the concepts: “AlI-Thought” and “AI-Emotion” had 
been proposed. They will be used in AI-OS development with the definitions of “AI- 
Individual Type” and “AI-Collective Type” had been formulated by the author before [1] 
and are based on these definitions. 

Main material 

Definition of the concept “AI-Thought” 

“Al-Thoughts”’ can be of the following types: 

- Thought Type 1 — “Imagined scenario” that was formed by: objects, concepts, and 
activities (virtual) “of them” and “with them”. 

- Thought Type 2 — “Analysis of properties/characters and their relations — “in static” or 
“for period time”. 

- Thought Type 3 — “Concepts/object definitions”. 

- Thought Type 4 — “Classification/Pattern recognition”. 

- Thought Type 5 — “Reasoning/Conclusion”’. 

- Thought Type 6 — “Decision “to do” the real activities according to the Thought Type 1 
in the State 2 (see below)”. 

Every Thought Type can be in one of two states: 

- Thought Dynamic State — in active software process. 
- Thought Static State — thought properties/data had been stored in the memory after the 
active program process had been completed. 
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The Thought Type 1 in the Thought Static State can be implemented as the 
“motivation to do” and “scenario/plan/schedule” of real activities of AlI-robot with the 
correspondent decision — the Thought Type 6 in the Thought Static State”’. 

Definition of concept “AI-Emotion” 

“Any Al-Emotion — it is assumed that there can be several types of one - are 
changing the “homeostasis” of AJ-Entity to reach more powerful its state - to be able to 
attract more energy for an action. 

The Emotions are divided on: “Negative” & “Positive” and can be: “Individual Type” 
or “Collective Type” (the correspondent functions are also placed in AJ-Entity but belong to 
AI-Collective Type (“swarm intelligence’). 

The “Negative Emotions of Individual Type” occurs in the state of Al-Entity when it 
assumes the existing danger for its existence, and when in the input of Al-system (or in its 
AI-Thoughts (“imagination”)) there is sharp increasing of information; this can be resulted 
also in the decreasing of objective function (see the definition of “AI-Individual Type” 
below or in [1]). 

The “Negative Emotions of Individual Type” can be resulted by AI-Entity as the 
selection of thought/action: “stop”, “run”, “fight”. 

The “Positive Emotions of Individual Type” occurs in the state of AJ-Entity when it 
estimates the situation as safe, when in the input of Al-system (or in its thoughts 
(“imagination”)) there is sharp increasing of information that resulted in increasing of 
objective function. 

The “Negative Emotions of Collective Type” and “Positive Emotions of Collective 
Type” are the results of: 

- Dominating of Al-Individual Type by AI-Collective Type; 

- Interaction between AI-Entities through the mechanism of Al-Collective Type that is 
resulted of increasing of objective function (“Positive Emotions”) or decreasing of it 
(“Negative Emotions’). 

The Rate of the Emotions - or negative or positive ones — is dependent from 3 factors: 
1) the estimated state of Al-System (safety or danger); 

2) the input information measure (“more information — more rate”); and 
3) the changing of objective function of AI-Entity”.” 

What can be AJ-Emotion in the case of computer based Al-Entity? — For example, it 
can be synchronization frequency changing: CPU can operate faster in some critical 
situation but can be burned if the “stress” lasted long... - the same is with human being... 

It looks as reasonable to use also the concept of “AJ-Event’. It can be defined as: 
“some significant change of information in input signals (negative or positive) or the 
recognition / disappear of some object / scene in the view that are important for Al-Entity 
at the moment”. But this still requires additional analysis. 

AI-Entity can extract “Al-Knowledge” from: input data, AI-Events, Al-Thoughts, - all 
this can be seen as AJ-Experience. 

It is hard to define Al-Knowledge completely but some of it is clear — the set of rules, that 
initially will be “innate” for AI-Entity — it will be downloaded when AJ-Entity had been born. 

As Al-Abstraction/Concepts definitions it can be proposed: 

Al-Abstraction/Concept — it is unique name of the class/type of objects or events with the 
set of statistically stable parameters/characters in the environment of AI-Entity sensors’ signals. 

AI-Abstraction/Concept can be represented in Al-memory in the form of: 

- predicate of existence on the set of abstractions/concepts previously defined; 
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- asymptotic border of the signals/(its parameters) in multidimensional space. 

AI-Knowledge can be represented: 

AlI-Knowledge is the computer coded, uniquely identified, the following groups of data: 

Contents — the set of descriptions of the scenes/scenarios that corresponds to the real 
world environment where AI-Entity can occur; 

Physics laws — descripted in AI-Entity sensors’ environment; 

Chemistry laws — descripted in AI-Entity sensors’ environment; 

Psychology patterns of human behavior (interactions rules); 

Math laws / axioms / theorems / formulas / transformations (with Mathematical logic); 

Logic laws: grammar; 

The set of events (relevant); 

The set of procedures (relevant); 

The models of external environment for the contents: “entity — relations”; 
procedures-results; 

The model of internal structure for the states of AI-Entity; 

“Concepts/Abstractions dictionary” / thesaurus; 

Characters / patterns; 

Object / subject: characteristics (static, dynamic); behaviour; way of interactions. 
variability, contents. 

In particular cases some groups can be empty. 

What is Al-Thinking on the base of the definitions discussed? This is the 
manipulation and processing of: input data, Al-Events, Al-Thoughts in some emotion state 
of Al-Entity. “Cool mind” will be the privilege in the case too. 

Al-Memory... Should we define it? The issue with the memory in AI is headache for 
every researcher... Author think we should not define the meaning “AI-Memory” — if we 
are going to base A/-Entities on the computers we have just now, — we have the memory 
(RAM, ROM) clearly defined. But the issue with data structure and its representation is the 
core of the AI-OS development. 

Learning / Training is the special mode when AI-Entity should believe the Master 
and “turn-off the critic” in Al-Individual Type... 

Al-Learning 

Al-Learning can be: 

- Self-learning process to enlarge “AI-Knowledges” (see the definition of ““AI-Knowledge”’); 

- Learning with the “trainer”. 

Trainer should have such authority to be recognized by A/-Entity as “trusted subject”. 

The “confidence level” can be generated by AlJl-Entity to rate the knowledges 
received from the Trainer. 

The Objective Function should compel AI-Entity (as one of the dimensions of the 
vector function) to explore the environment for any safety period of time with possible use 
of Al-Agent capacity. 

The self-learning process started with “border exploration and putting it under the 
control” (see “AlI-Consciousness” definition) — “AI-Learning: Task 1”. 

AlI-Learning: Task 2 — “Initial environment exploration”: collection of sensors data 
in the motions around the initial place. 

AI-Learning: Task 3: “Imitations of motions & signals of “trusted subjects” — “trainers”. 

AI-Learning: Task 4: Al-Abstract/Concepts generation (see the correspondent definition). 

AJI-Learning: Task 5: Formal Language (can be inherited). 
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AlI-Learning: Task 6: NLP (Natural Language Processing); 

AlI-Learning: Task 7: Formal Logic (can be inherited). 

AI-Learning: Task 8: Models of the environments generation & playing scenarios — 
the state “SLEEP” — the state when correspondent AJ-Agent part: Part | or Part 2 — is free 
from any sensors’ data processing — this part has to be isolated from the environment. 
During the state “SLEEP” of one part of A/-A gent the other part has to be in sensors’ data 
processing mode. 

Any AJ-Learning Tasks can be operated concurrently. 

The author is sure that all functions mentioned above can be modelled with known 
approaches with the computers we have just now. 

Conclusions 

This article presents the author's new results on the development of basic definitions 
of the Operating System of Artificial Intelligence (AI-OS). 

The definitions of “AI-Thought” and “AI-Emotion” had been proposed. On the base of 
these definitions also Al-Abstraction/Concepts, Al-Knowledge and AI-Learning were defined. 

It was discussed the possibility to introduce the definitions of: “AlI-Events”, “AI- 
Memory”, and “AI-Experience” — but these are for further researches. 
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PE3IOME 

C. Kopuees 

Bba30si BH3Ha4eHHA ONepaliWHol CHCTeMH WITY4HOrO inTeeKTy: nonaTTaA “ILTT- 
Aymxka” i “H1-Emonisa” 

Busnayenna nonamma “LHT-/Tyuka” 

«IHI-ymku» MOXKYTb OyTH HacTyMHUXx THILB: 
- Jlymxa - Tun 1 — “Yasuuii cyenapii” wo dopmyetsca 3: 00’€KTIB, MOHATB, ix Alii 
(yaBHUX) AK “OCOOMCTHX” Tak “3 HAMH”’. 
- Jlymxa - Tun 2 — “Anasi3 BiactuBocteii / BiqMinHOCcTeii i 1X BIHOMeHb — “6 cmamuyi’ 
qu “3a nepioo yacy”. 
- Jlymxa - Tun 3 — “Tlonatta / BusHauenua 00’ eKTy”’. 
- lymxa - Tun 4 — “Knacudpixania / Posmi3naBaHHa o0pa3iB”’. 
- lymxa - Tun 5 — “JloriaHuii Busia, / BucHosor”. 
- Jlymxa - Tun 6 — “PimieHHa BUKOHAaTH peasbHi Ali 3riqHo 3 Jtymxkoro tury | B Crani 2 
(MBMCb HWKYe)”. 

Koxnnit Tun O0ymKu Moxe OyTH B BOX CTaHax: 
- Junamiynuu cman OyMKu — B AKTHBHOMY OOUMCIIIOBAIBHOMY IIpoueci. 
- Cmamuynui cman Oymku — [aH Ta BIACTHBOCTI OyMKU 30ePexXeHI B aM’ ATI Mica TOTO, 
aK AKTHBHUM OOUMCIOBAIIbHUM Mpotec OyB 3aBepIlieHHi. 

JIlymka muny I B CTaTHYHOMy CTaHi MOxKe OyTH BUKOPHCTaHa AK “Momus6ayiA OA 
30iUcHeHHA Oil” 1 AK “cyeHapil/naan/epadik” peattbHux Iii iHTeeKTyaIbHOrO pobota 
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IIpH NpHHHATTI BIAMOBIAHOrO pillieHHaA —yuKa muny 6 B Cmamuynomy cmaui”. 

Bu3znayenna nonamma “ITI-Emoyia” 

“Bynp aka I/I-Emoyia — tlepenOauaeTbca WO Moxe OyTH AeKinbKa TumiB LLII- 
emoyiu, - 3MiHroe “romeocta3” //J-Cymuocmi Tia JOCATHCHHA OIIbIL «TMOTY2KHOTO» CTAaHy 
— TOOTO MaTH MOXKJIMBICTh 3aJ1VYeHHA WIA Wi OibwIoro OOcary exepeii. 

II-Emoyii posnofinarotpea Ha: “Heeamueni” ta “ITo3zumueni” 1 MoxyTb OyTH: 
“TnoueidyalbHoeo muny” i “Konexmuenozo muny” (BiAMOBITHI PyHKIUi Takox Oa3y!OTbes 
B //I-Cymuocmi aie Hatexatb 40 II-Konexmuenozo muny (“swarm intelligence”). 

“Heeamueut Emoyii Indueidyaieuozo muny” BUHUKaIOTb B cTaHi L/I-Cymuocmi 
Kou «mepeqOayaeTpca (1) HaaBHicTb 3arpo3M ii icHyBaHHa i (2) komm Ha Bxomi J/II- 
Cucmemu (cexcopy) 4H B yaBi LZ/7-Cymuocmi (8 I I-JlyMkax) BuHUKae pi3Ke 30iIbIIeHHA 
iH(opMallii», - Ie MOKe TakOK MPHBOAMTH WO 3MeHIMeHHA Yilboeoi dyHKyii (TMB. 
Bu3Hayenna L//]-Inoueidyanbxuu mun [1)). 

“Heeamueui emoyii indueidyanbHo2zo muny” MOXKyTb iHilroBaTH Mi/Buoip LLII- 
Cymuocmi 3 Tepenliky: “3ampu”’, “Okun”, “Oniica”’. 

“Tlozumueni emoyii iHoueidyalbHozo muny” BifvOyBartoTbca B ctaHi L/I-Cymuocmi 
KOJIM BOHA OMIHIO€ CHTyallitoO AK «be3neuHy» 1 KOJIM Ha BXOf ceHcopis (4H B yaBi LLI- 
Cymuocmi) BiOyBaeTBCA Pi3Ke TIABHIeCHHA MOTOKY indopMaliii, Ake 30KpeMa 30iJIbILye 
yllboey @ynkyivo. 

“Heeamueui emoyii Ko1reKmueHozo muny” i “Ilozumueni emoyii Konexkmuenozo 
muny” € pe3yiIbTaTOM: 

- nominyBauHa L//I-Koaexmuenuu mun vay III-Indueidyanexnuu mun; 

- B3aemonii mMbx L/-Cymuocmamu u4epe3 Mexani3m I///-Konexmueuuu mun Wo B 

pe3yiIbTaTi MipBUUTye yiooey dynxkyiro (“HII-To3zumueni Emoyii’) au 3menurye i (“ZI- 

Heeamueni Emoyii’). 

Tumeucuenicmo LI-Emoyii — heraTuBHol 4 WO3MTHBHO! — 3asleKUTb Bi, 3 PakTOpiB: 

Big pipya Oe3neku 4 Hede3neKu L/I-Cymuocmi; 

2. Pipya indopmawii 3 ceHcopiB 4H yaBHo! in@opmanii (“Oitbuie indopmamli — OBA 
iHTCHCHBHICTb’’); 


— 


3. 3minu B yinvosoi dynxyii LLUI-Cymuocmi. 


Haoiuwaa 0o pedaxkyii 20.11.2017 
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